
  

Biomonitoring Data Sources and 
Applications in the 

New Mexico Tracking Program

August 2006

Len Flowers M.S., New Mexico Department of Health, 505-841-5893
len.flowers@state.nm.us

Dave Mills, Ph.D., New Mexico Scientific Laboratory Division, NMDOH
Orrin Myers Ph.D., UNM Epidemiology & Biostatistics

Shawn Penman Ph.D., UNM Earth Data Analysis Center
Rocky Mountain Biomonitoring Consortium (RMBC)



  

New Mexico Biomonitoring Data Sources

 CDC Biomonitoring Program - Rocky Mountain 
Biomonitoring Consortium (RMBC)

 Chemical Terrorism/Preparedness Collaborations

 Notifiable Conditions

 Western States Tracking and Biomonitoring 
Collaborative



  

Rocky Mountain 
Biomonitoring Consortium

 Montana, Wyoming, Utah, Colorado, 
Arizona, and New Mexico

 CDC Funded Five-Year Implementation 
followed Two-Year Planning Grant 

 Currently in Year 4
 Substantial reduction in program funding
 Increased collaboration with CT 

preparedness



  

RMBC Studies
 Urine and drinking water for arsenic and metals
 Infant Bloodspots methods development and 

analysis for lead and mercury
 Phthalate metabolites analysis in urine
 Chemical terrorism baselines of interest –

thiodiglycol, organophoshate metabolites
 Arsenic speciation in urine
 Arsenic levels and Type 2 Diabetes archived 

samples from case-control study
 Mercury in hair? Cotinine in urine?



  

BIOMONITORING OVERVIEW
New Mexico Drinking Water and Urinary Arsenic 

Exposure Assessment

 Conducting exposure assessment of arsenic and 
metals in drinking water and urine

 Collection and analysis completed for more than 500 
paired drinking water and urine samples with 
exposure questionnaires 

 Plan to collect and analyze 1000 samples
 Samples to be used to validate EPHT exposure 

assumptions
 Regional samples also being collected across the 

RMBC (AZ, CO, MT, NM, UT, WY)



  

BIOMONITORING RECRUITMENT
 AND COMMUNICATION OF RESULTS

 Conducting exposure assessment of arsenic and metals 
in drinking water and urine

 Volunteer recruitment of adults primarily from press 
releases and flyers

 IRB Approval
 Individual results provided to participants
 Drinking Water Data compared to health based 

screening levels and MCLs
 Urine data compared to population values
 Advisement if appropriate 



  

Geographic Distribution of New Mexico Census 
Tracts According to Drinking Water Arsenic 

Tract Arsenic (ppb)
No Data
0.1 - 0.9
1.0 - 10.0
10.1 - 30.0
>30.0

Arsenic (ppb)
<1.0
1.0 – 10.0
10. 1 - 30.0
30.1 - 50.0

>50.0



  

Geographic Distribution of Albuquerque Census 
Tracts According to Drinking Water Arsenic 

Tract Arsenic (ppb)
No Data
0.1 - 0.9
1.0 - 10.0
10.1 - 30.0
>30.0

Arsenic (ppb)
<1.0
1.0 – 10.0
10. 1 - 30.0
30.1 - 50.0

>50.0



  



  

Comparison of Arsenic Levels in Drinking Water 
Samples and Census Tract Estimations from 
Compliance Data
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Preliminary Review of Arsenic 
Biomonitoring Results

 Household drinking water samples generally correlate 
well with drinking water exposure concentrations 
estimated from SDWIS compliance database for most 
census tracts, although many require adjustment

 Drinking water concentrations do not correlate well 
with urine due to influence of dietary exposure:
 14% urine samples >50 ug As/L urine
 Of these, 95% consumed fish/seafood/fish oil 
 Remaining 5% chewed tobacco



  

Springer Arsenic Study
 Arsenic appeared elevated in urine in 7/11 

residents based on a clinical lab result using a 
reference range of 0 – 50 ug/d

 Additional urine samples and exposure 
questionnaires were collected and analyzed for 
arsenic in 99 Springer residents 

 NMDOH and CDC use ug/L value of up to 50 
ug/L as normal without seafood ingestion

 All the 11 lab results are below this value
 98/99 results were also below this level 



  

Arsenic Levels in New Mexico 
Urine Samples

Arsenic in Urine ug/L Comparions 
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New Mexico Risk Factors 
for Elevated Arsenic in Urine
 Fish or Seafood ingestion – 80% 

increase in urinary arsenic
 Tobacco use – 18% increase in urinary 

arsenic
 Elevated arsenic in drinking water – 

depends on concentration
 Beer consumption – 39% decrease in 

urinary arsenic



  

Other Urine Metals Results
Metal NM 95% 

Level
NHANES 
95% level 

Antimony 0.34 0.34
Arsenic 80
Cadmium 1.3 1.2
Chromium 2.01
Copper 92.3
Lead 2.72 2.6
Manganese 1.94
Mercury 2 3.99
Molybdenum 216 165
Selenium 143
Tungsten 1.5 0.45
Uranium 0.11 0.046
Vanadium 32.8
Zinc 1478



  

Other Metals Results from 
Urine and Drinking Water Study
 Uranium detected in private wells at levels

 > 20 x MCL
 Uranium in urine significantly elevated 

statewide over NHANES values
 High urinary values for molybdenum in people 

taking vitamin/mineral supplements
 Low urinary values for mercury no apparent 

correlation with dental amalgam +/-  



  

New Mexico Notifiable Conditions
 Blood lead levels all blood levels
 Mercury in blood > 5 ug/L
 Mercury in urine >3 ug/L
 Arsenic in urine >50 ug/L
 Acetylcholinesterase all blood levels
 All pesticide poisoning
 Methemoglobinemia



  



  

Western States Tracking and 
Biomonitoring Collaborative


